
* NOTICES * 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The vacuum chamber which consists of a lid which is formed a base plate and on this 
base plate, and serves as an earth electrode, A closing motion means to open and close a lid, and 
the electrode prepared in the lower part of a vacuum chamber, It is plasma cleaning equipment of 
the substrate equipped with a pumping means to decompress the inside of a vacuum chamber, 
and a gas supply means for plasma generating to supply the gas for plasma generating in a 
vacuum chamber. Plasma cleaning equipment of the substrate characterized by equipping the 
head-lining section of said lid with a transparence plate, arranging the metal mesh plate of the 
transparence plate of a parenthesis which shields this transparence plate caudad, and for this 
mesh plate flowing with said lid, and serving as an earth electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plasma cleaning equipment of the substrate 

used for cleaning of front faces, such as a substrate. 

[0002] 

[Description of the Prior Art] As the mounting approach of a chip, the method of carrying a 
direct chip on substrates, such as a printed circuit board and a leadframe, is learned. By this 
approach, wirebonding which connects the electrode of a chip and the electrode of a substrate 
with a wire after loading of a chip is performed. In order to perform this wirebonding good, it is 
called for that the electrode surface of the substrate to which a wire is connected is pure. For this 
reason, cleaning which carries out defecation processing of the electrode surface is performed 
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before a wirebonding process. Moreover, in the case of a flip chip, since direct bonding of the 
bump is carried out to the electrode of a substrate, before carrying out bonding of the bump to 
the electrode of a substrate also in this case, cleaning the electrode surface of a substrate is 
performed. 

[0003] The approach by plasma cleaning is learned as the approach of cleaning of such a 
substrate. This approach generates the plasma under a reduced pressure ambient atmosphere, and 
cleans by making ion and an electron collide with the front face of the substrate which is a 
cleaning object. 

[0004] Hereafter, the plasma cleaning equipment of the conventional substrate is explained with 
reference to a drawing. Drawing 3 is the sectional view of the plasma cleaning equipment of the 
conventional substrate. In drawing 3 , 1 is a base plate. On the base plate 1, it is equipped with 
the lid 2 possible [ closing motion ] by the closing motion means which is not illustrated. The 
base plate 1 and a lid 2 constitute the vacuum chamber 3. The view port 5 which presses down 
with a glass plate 4 in the side face of a lid 2, and consists of member 4a is formed. A view port 
5 is for observing the interior of the vacuum chamber 3 from the method of outside. Moreover, 
the center section of the base 1 is equipped with the electrode 7 through the insulator 6; 
[0005] The top face of an electrode 7 constitutes the base of the vacuum chamber 3. The 
pumping means and the gas supply means for plasma generating which are not illustrated are 
connected to this vacuum chamber 3. The substrate 8 which is a cleaning object is laid in the top 
face of this electrode 7. The head- lining section of the upper lid 2 of a substrate 8 is equipped 
with a counterelectrode 9, and this counterelectrode 9 is grounded electrically. Moreover, the 
electrode 7 is connected to the power source 10. 

[0006] Hereafter, actuation of the plasma cleaning equipment of the conventional substrate is 
explained. In drawing 3 , a substrate 8 is laid on an electrode 7. A lid 2 is closed by the closing 
motion means which is not illustrated in this condition, and the vacuum chamber 3 is sealed. 
Next, the interior of the vacuum chamber 3 is decompressed by the exhaust air means which is 
not illustrated, and, subsequently to the vacuum chamber 3, the gas for plasma generating, such 
as argon gas, is introduced. Next, if high-frequency voltage is impressed to an electrode 7 
according to a power source 10, the plasma will occur between an electrode 7 and a 
counterelectrode 9. As the broken-line arrow head of drawing 3 shows, when ion and an electron 
collide with the front face of a substrate 8, cleaning of the front face of a substrate 8 is 
performed. 
[0007] 

[Problem(s) to be Solved by the Invention] It is a prerequisite that the plasma generates normally 
cleaning of the substrate 8 by this plasma cleaning equipment inside the vacuum chamber 3. 
Therefore, in order to check the generating situation of this plasma, the view port 5 which 
observes the situation inside the vacuum chamber 3 is formed. 

[0008] However, the view port 5 for internal observation of conventional plasma cleaning 
equipment is formed in the side face of the vacuum chamber 3, as shown in drawing 3 , and there 
was a trouble that the visual field range which can be checked by looking was limited from the 
location-and size-constraint. 

[0009] Then, this invention aims at offering the plasma cleaning equipment of the substrate 
equipped with an internal observation means by which observation in a vacuum chamber can be 
performed good. 
[0010] 

[Means for Solving the Problem] The plasma cleaning equipment of the substrate of this 
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invention The vacuum chamber which consists of a lid which is formed a base plate and on this 
base plate, and serves as an earth electrode, A closing motion means to open and close a lid, and 
the electrode prepared in the lower part of a vacuum chamber, It is plasma cleaning equipment of 
the substrate equipped with a pumping means to decompress the inside of a vacuum chamber, 
and a gas supply means for plasma generating to supply the gas for plasma generating in a 
vacuum chamber. The head-lining section of said lid was equipped with the transparence plate, 
the metal mesh plate of the transparence plate of a parenthesis which shields this transparence 
plate caudad was arranged, and this mesh plate flows with said lid, and served as the earth 
electrode. 
[0011] 

[Embodiment of the Invention] According to this invention of the above-mentioned 
configuration, the large range inside a vacuum chamber can be checked by looking through a 
transparence plate and a mesh plate from the head-lining side of a lid. Moreover, since a 
transparence plate is shielded with a mesh plate, it does not receive the bad influence by the 
plasma in a vacuum chamber. 

[0012] Hereafter, with reference to a drawing, the gestalt of operation of this invention is 
explained with reference to a drawing. Drawing 1 is the perspective view of the plasma cleaning 
equipment of the substrate of the gestalt of 1 operation of this invention, and drawing 2 is the 
sectional view of the plasma cleaning equipment of this substrate. 
[0013] With reference to drawing 1 , the whole plasma cleaning equipment structure of a 
substrate is explained first. In drawing 1 , 1 1 is a base plate and it is equipped with it on frame 

I lb. The abbreviation cube type-like lid 12 is formed on the base plate 11, and the vacuum 
chamber 13 consists of a base plate 1 1 and a lid 12. The lifter 14 which is a closing motion 
means is equipped with the lid 12. The lifter 14 is equipped with motor 14a. By driving motor 
14a, a lid 12 moves up and down and closing motion of the vacuum chamber 13 is performed. 
[0014] The transparence plate 15 presses down in the head-lining side of a lid 12, and it is 
equipped by member 15 a. The top face of the base plate 1 1 is equipped with the gasket 21, and 
the vacuum seal of the contact section of the top face of the base plate 1 1 and a lid 12 is carried 
out. Moreover, it is equipped with the electrode 17 in the center of the base plate 1 1 . The 
substrate 8 which is a cleaning object is laid in the top face of an electrode 17. 

[0015] The pumping port 22 and the plasma gas supply port 23 are carrying out opening to base 

I I plate of the vacuum chamber 13. It connects with the pumping means 24 through piping 22a, 
and the pumping port 22 performs pumping for the reduced pressure in the vacuum chamber 13, 
and a vacuum break. It connects with the gas supply means 25 for plasma generating, such as 
argon gas, through piping 23 a, and the plasma gas supply port 23 supplies the gas for generating 
the plasma in the vacuum chamber 13. 

[0016] The conveyance slots 26a and 26b of the continuous substrate are established in the top 
face of the base plate 1 1 and an electrode 17. Moreover, the conveyance arm 27 of a substrate 8 
is arranged ahead of the base plate 1 1 . The slider 28 is equipped with the conveyance arm 27. 
The slider 28 is combined with the belt 29. Therefore, if it drives by the driving means which a 
belt 29 does not illustrate, the conveyance arm 27 will move horizontally. Moreover, the end face 
section of the conveyance arm 27 is fixed to revolve by the pin 30 prepared in the slider 28, is 
driven for the means which is not illustrated and rotates centering on a pin 30. The point of the 
conveyance arm 27 is crooked caudad and has become pawl 27a. If horizontal migration of the 
conveyance arm 27 is carried out after pawl 27a has descended, pawl 27a **** the edge of a 
substrate 8 on conveyance slot 26a and 26b. Thereby, a substrate 8 is carried in into the vacuum 
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chamber 13, and is sent out from the vacuum chamber 13. 

[0017] Next, the structure of the vacuum chamber 13 is explained with reference to drawing 2 . 
In drawing 2 , through tube 1 la is prepared in the center section of the base plate 1 1. An 
electrode 17 is inserted in through tube 11a from the inferior surface of tongue of base 1 1 plate, 
and the inferior surface of tongue of base 1 1 plate is equipped through the insulator 16. Each 
contact surface of the base plate 1 1, an insulator 16, and an electrode 17 is sealed with a seal 31. 
The top face of an electrode 17 serves as the conveyance slot 26 for conveyance of a substrate 8, 
and a substrate 8 is laid in the conveyance slot 26. Moreover, an electrode 17 is connected to a 
power source 20, and high-frequency voltage is impressed at the time of the need. 
[0018] Opening 12a is prepared in the head-lining part of a lid 12. This opening 12a is taken as 
the biggest possible thing in the range permitted in size. The transparence plate 1 5 presses down 
to opening 12a, and it is equipped by member 15a. The contact surface of the transparence plate 
15 and a lid 12 is sealed with a seal 32. The lower part which separated the predetermined 
spacing H is equipped with the counterelectrode 19 according to the configuration of opening 
12a from the transparence plate 15. The counterelectrode 19 has structure which fixed mesh plate 
19b to metal frame 19a. Mesh plate 19b is what prepared many holes in metaled sheet metal, and 
can fully be seen through. The counterelectrode 19 is electrically grounded through the lid 12, 
and functions as an earth electrode. 

[0019] The plasma cleaning equipment of this substrate consists of the above configurations, and 
explains that actuation below. In drawing 1 , a substrate 8 is laid on an electrode 17. A lid 12 is 
closed by the lifter 14 in this condition, and the vacuum chamber 13 is sealed. Next, the pumping 
means 24 drives and the interior of the vacuum chamber 13 is decompressed. Subsequently, the 
gas supply means 25 for plasma generating drives, and the gas for plasma generating, such as 
argon gas, is introduced into the vacuum chamber 13. Next, if high-frequency voltage is 
impressed to an electrode 17 according to the power source 20 shown in drawing 2 , the plasma 
will occur between an electrode 17 and a counterelectrode 19. As a downward broken-line arrow 
head shows drawing 2 , when ion and an electron collide with the front face of a substrate 8, 
cleaning of the front face of a substrate 8 is performed. 

[0020] It is necessary to observe the generating situation of the plasma in the vacuum chamber 
13 as mentioned above at the time of operation of plasma cleaning equipment. As shown in 
drawing 2 , with the plasma cleaning equipment of this substrate, opening 12a which equipped 
the head-lining section of a lid 12 with the transparence plate 15 is provided. For this reason, 
from the upper part, it can let mesh plate 19b in which the transparence plate 15 and fluoroscopy 
are possible pass, and the plasma generating situation in [ whole ] the vacuum chamber 13 can be 
checked by looking good. 

[0021] Moreover, it is equipped with mesh plate 19b which is a counterelectrode with spacing H 
between the transparence plates 15 formed in the upper part. For this reason, the plasma 
generated between mesh plate 19b which is an electrode 17 and a counterelectrode 19 is shielded 
by mesh plate 19b, and does not reach the transparence plate 15. Moreover, the debris (refer to 
the upward broken-line arrow head of drawing 3 ) produced when ion and an electron collide 
with the front face of a substrate 8 is also shielded by mesh plate 19b. Therefore, the 
transparence plate 15 receives neither the plasma nor the damage by the collision of debris nor 
bad influences by the plasma, such as a thermal effect. 
[0022] 

[Effect of the Invention] According to this invention, it migrates to the large range inside a 
vacuum chamber through a transparence plate and a mesh plate, and the generating situation of 
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the plasma can be observed. Moreover, since a transparence plate is shielded with a mesh plate, 
the plasma in a vacuum chamber does not reach a transparence plate. For this reason, there are 
few damages of a transparence plate and they can use a transparence plate over a long period of 
time. 



[Translation done.] 
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PROBLEM TO BE SOLVED: To provide a plasma cleaning 
equipment having an inside observing means which can excellently 
observe the whole in a vacuum chamber at the time of plasma 
generation, and is not affected by plasma. 

SOLUTION: In the ceiling face of a lid 12 of a vacuum chamber 13, 
an aperture 12a is formed, on which a transparent plate 15 is fixed. 
In the lower part isolated from the transparent plate 5 by a specified 
interval H, a counter electrode 19 constituted of a mesh plate 19b is 
prJ^iM arranged. Gas is sent in the vacuum chamber 13, and plasma is 
^T^y-Pl generated by applying a high frequency voltage to an electrode 17. 

Thereby the surface of a substrate 8 is subjected to cleaning. In this 
case, the state of plasma generation is observed through the 
transparent plate 15, which is shielded from plasma by the mesh 
plate 19b and so not damaged. 
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